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EXECUTIVE SUMMARY 
This paper documents the installation and performance ofN-12 pipe installed during 
construction of South Forbes Road in Fayette County, KY 54 in Daviess County, US 
62 in McCracken County, Nicholasville Road in Fayette County, and US 68/KY 80 in 
Warren County. The pipe is manufactured by Advanced Drainage Systems, Inc., and 
is designated as ADS N-12. ADS N-12 is a corrugated high-density polyethylene 
(HDPE) pipe. The pipe has a corrugated exterior for increased strength and a smooth 
interior to provide maximum flow capacity. 
The N-12 pipe requires less equipment and fewer personnel than steel or concrete 
pipe for installation. From visual observations at all five sites, extreme care should 
be taken during backfilling around the pipe above the bedding material. On US 62, 
KY 54, and US 68/KY 80 the pipes were not completely covered with bedding 
material. Cuts or tears were found inside the N-12 pipe (5 total). It appears that the 
tears are occurring where the sections of plastic are wrapped together to form the 
pipe. The rips are probably occurring due to improper backfilling and unequal loading 
of the pipe wall. On Forbes Road and Nicholasville Road, the pipes were completely 
covered with one foot of either sand or crushed stone before the excavated material 
was placed as backfill. This one-foot cover helps protect the pipe against backfill 
damage. In several installations, it was apparent the ends of the pipes at the 
couplings were rarely butted completely together. This permits material to be 
deposited in those areas. Care should also be taken during construction not to 
damage the plastic pipe during transportation. Due to the fact the N-12 is 
lightweight, the pipe has a tendency to rise or drift during backfilling. To eliminate 
this, the contractors bed each side equally to approximately 1/2 to 3/4 of the pipe 
height before compacting (depends greatly on the backfill material). 
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INTRODUCTION 
This report documents the installation and performance of N -12 pipe installed during 
construction of South Forbes Road in Fayette County, KY 54 in Daviess County, US 
62 in McCracken County, US 68/KY 80 in Warren County and Nicholasville Road in 
Fayette County. The pipe is manufactured by Advanced Drainage Systems, Inc., and 
is designated as ADS N-12. ADS N-12 is a corrugated high-density polyethylene 
(HDPE) pipe. The pipe has a corrugated exterior for increased strength and a smooth 
interior to provide maximum flow capacity. 
The purpose of the study was to evaluate the performance of the p1pe during 
construction and after placement. 
FORBES ROAD INSTALLATION 
In November 1987, the first section of N-12 pipe installed in Kentucky was along 
Forbes Road in Fayette County. The pipe was installed in two locations. The first was 
15 inches in diameter and was installed 28 feet right of Station 6+54. The 15-inch 
N-12 was used as an entrance pipe (very seldom loaded). The entrance pipe was 
backfilled with approximately one foot of material. The second location starts at a 
storm sewer inlet and runs 240 feet north to a manhole; this N-12 is used as a 15-
inch culvert (Figure 1). The pipe was backfilled with No. 9 stone to approximately one 
foot above the top of the pipe. The remainder of the trench was backfilled to grade 
elevation with excavated material. The maximum fill height was approximately 6 
feet. 
The pipe was visually inspected on November 19, 1987, and September 21, 1989. 
Random measurements were taken of the internal diameter of both pipes. 
Measurements indicated there had been little to no distortion of the pipe since 
construction. 
The pipes also were inspected for chemical or physical deterioration or defects. The 
inlet, outlet, and manholes were examined and photographed. There were no signs 
of deterioration or weakening of the N-12 pipe. 
KY 54, DA VIESS COUNTY 
Construction Inspection 
During the relocation of KY 54, in Daviess County, approximately 468 feet of 15-inch 
N-12, and 592 feet of 18-inch N-12 were installed. 
The project begins at Station 93+81.17 and ends at Station 152+00. The first section 
ofN-12 pipe was placed May 18, 1988, at Station 137+88. Approximately 104 feet of 
18-inch N-12 were placed at that location. The trench was backfilled with a coarse 
and clean sand approximately midway up the pipe and compacted with a vibratory 
tamper. The remainder of the trench was backfilled with excavated material (Figure 
1 
2). The excavated material was alluvial by nature (sandy silt). 
Prior to installation, it was observed that a number of the pipe sections had been cut 
during construction. It appeared that the sections had been damaged during 
transport with a backhoe. The damaged sections were returned to the manufacturer 
for inspection (Figure 3). 
Monitoring Points 
Two sets of monitoring points were placed in the pipe at Station 137+88 prior to 
installation. The monitoring points were placed at 41 feet and 61 feet from the outlet. 
The points were monitored three times during 1988 and on September 18, 1989. Since 
installation, the interior of the pipe at 61 feet had deflected approximately 0.42 inch, 
and approximately 0.25 inch at 41 feet (Figures 4 and 5). The fill height above the 61-
foot monitoring point was 6 feet, and the fill height at the 41-foot monitoring point 
was 8 feet. 
Monitoring points were also placed at Station 122+50. Since installation, the interior 
of the 18-inch pipe has deflected 0.34 inch (Figure 6). Eight additional monitoring 
points were placed in the pipes prior to installation. Due to water and mud, the 
monitoring points could not be accessed during the last inspection. 
Visual Inspection 
All pipes, including the 18-inch and 15-inch pipe were inspected and photographed. 
All appeared to be symmetrical. On June 18, 1988 during the inspection of the 104-
foot, 18-inch pipe at Station 137+88, a rip or cut was noted in the smooth interior 
lining of the pipe. The rip follows one of the corrugations and is approximately seven 
inches in length (Figure 7). The rip was closely inspected again on September 18, 
1989. The rip appeared to be approximately the same length and had bulged 
approximately one-half inch. 
The interior of a 216-foot, 18-inch pipe was inspected in detail on September 19, 1989, 
from Station 126+00 to 128+20. Each 20-foot section was photographed and visually 
inspected. The pipe appeared to be clean and symmetrical. A four-inch gap was 
discovered between the first and second section south of Station 128+20 (Figure 8). 
It was apparent that the sections were not completely butted together at the time of 
installation. All other joints were inspected and their conditions were recorded. The 
next largest separation was one inch. A one-half inch separation at joints was fairly 
common throughout the pipe section. 
US 62, McCRACKEN COUNTY 
During 1989-1990, approximately 652 feet of N-12 pipe was installed during a 
reconstruction of US 62 from two lane to four lane. As shown in Table 1, the sizes of 
pipe installed were 15, 18, 24, and 30 inches. The majority of the pipe is being used 
as entrance pipes for local residences. On September 18, 1989, all entrance and 
culvert pipes were visually inspected and photographed. Several of the pipes showed 
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signs of deflection. It appears the pipes had deformed during backfill operations. 
Appendix A is an inspection log for each pipe. 
On March 13, 1990, all pipes were visually inspected, photographed, and deflection 
measurements were taken. Contained in Appendix B is an inspection log of each pipe. 
Through further observation it appears that culvert pipes (cross drains) are 
functioning well with little notable deflection. The N-12 pipe used as entrance pipe 
appears to be deflecting considerably more than pipe use for culverts (Figure 9). It 
appears that the entrance pipes are deflecting due to shallow fill heights, weak 
backfill material, and traffic loading. A 9-inch deep, 1.5-foot long compression failure 
was observed in an 18-inch pipe located under a concrete driveway (Figure 10). 
US 68/KY 80, WARREN COUNTY 
In 1989, a contract was awarded for the widening of US 68/KY 80. Included in this 
contract was the installation ofN-12 pipe. As shown in Table 1, approximately 7,080 
feet of N-12 pipe will be installed. The pipe will be used predominately as storm 
drains and cross drains. As of May 15, approximately half of the pipe had been 
installed. Monitoring points were marked inside the pipes on November 28, 1989 
while the pipes were stockpiled. A puncture was observed inside one of the 36 inch 
pipes. The puncture passed through the outside corrugations and through the smooth 
interior lining. 
A construction and monitoring inspection was performed on December 12, 1989, 
January 11, and February 21, 1990. The pipe was being backfilled with No. 11 stone 
to an elevation approximately 3/4 up the height of the pipe. The material was being 
compacted with vibratory compactors. On December 12, 1989, the remaining trench 
was backfilled with the excavated material which consisted of frozen red to brown 
clay and rock (Figure 11). According to Section 612.05 of "The Kentucky Standard 
Specifications For Road And Bridge Construction", the fill material should be free of 
rocks larger than 3 inches and is not to contain frozen clods of soil. A large section 
of 36-inch pipe was visually inspected and deflection measurements were obtained 
(Table 2). As shown in Table 2, there is only moderate pipe deflection. 
On April18, 1990, deflection measurements were obtained on other sections of 36-
inch and 24-inch pipe (Table 2). During the inspection, a tear approximately 6 inches 
long was observed in a 24-inch pipe. The pipe had deflected 3 inches, approximately 
45 degrees off vertical. The tear had occurred in one of the inside spiral corrugations. 
It appears to have been caused by a rock in the backfill. Two tears were observed 
inside the N-12 pipe in Warren County. It appears the tears are occurring where the 
sections of plastic are wrapped together to form the pipe. The tears may be occurring 
due to improper backfilling and unequal loading of the pipe. It appears that large 
rocks or large clods are becoming lodged against the pipe during backfilling 
operations. 
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NICHOLASVILLE ROAD, FAYETTE COUNTY 
Approximately one mile ofN-12 pipe is being installed during a widening project on 
Nicholasville Road in Fayette County (Figure 14). As of May 17, 1990, approximately 
one half of the pipe has been installed. The pipe is being used as cross drains and 
storm drains. The trench around the pipe is being backfilled with No.9 stone to an 
elevation approximately 1 foot above the pipe. The remainder of the trench is being 
backfilled with excavated material (red/brown clay). There were no visual signs of 
deflection during a visual inspection conducted on May 17, 1990. The pipe appeared 
to be in excellent condition. 
DISCUSSION 
The N -12 pipe requires less equipment and fewer personnel than metal or concrete 
pipe for installation. Extreme care should be taken during backfilling around the 
pipe. On US 62, KY 54, and US 68/KY 80, the pipes were not completely covered with 
bedding material. Cuts or tears were observed inside the N-12 pipe (5 total). It 
appears that the tears are occurring where the sections of plastic are wrapped 
together to form the pipe. The rips are probably occurring due to improper backfilling 
and unequal loading of the pipe wall. On Forbes Road and Nicholasville Road, the 
pipes were completely covered with one foot of sand or crushed stone before the 
remainder of the trench was backfilled with excavated material. This one foot of cover 
helps to protect the pipe against backfill damage. On several of the installations, it 
was apparent the ends of the pipes at the couplings are rarely butted completely 
together. This permits material to be deposited in this area. Care should be taken not 
to damage the plastic pipe during transportation. 
CONCLUSION 
Due to the lightness of the polyethylene, the N-12 pipe has a tendency to rise of drift 
during backfilling. To eliminate this the contractors bed each side equally to 
approximately 1/2 to 3/4 of the pipe height before compacting (depends greatly on the 
backfill material). 
Select backfill should be provided up to 1 foot over the crown of the culvert. 
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Table 1. 
Location Diameter____(inches) 
Fayette (Forbes Rd.) 15 
Daviess (KY 54) 15 
Daviess 18 
McCracken (US 62) 15 
18 
24 
30 
Warren (US 68/KY 80) 15 
Warren 18 
Warren 21 
Warren 24 
Warren 30 
Warren 36 
Fayette (Nicholasville Rd.) 
Fayette 
Fayette 
Fayette 
Fayette 
Fayette 
Total 
12 
15 
18 
24 
30 
36 
5 
Quantity (feet) 
255 
480 
592 
272 
112 
144 
124 
4,068 
1,132 
624 
756 
64 
436 
204 
732 
2,400 
1,460 
20 
320 
14,195 
• 
Table 2. Deflection Measurements, US 68/KY 80, Warren County 
Pipe ID 
2V (Vertical) 
1 V (Horizontal) 
IN (Vertical) 
2N (Horizontal) 
2Q (Vertical) 
lQ (Horizontal) 
28 (Vertical) 
IS (Horizontal) 
lR (Vertical) 
2R (Horizontal) 
2U (Vertical) 
1 U (Horizontal) 
2T (Vertical) 
1 T (Horizontal) 
IX (Vertical) 
2X (Horizontal) 
2F (Vertical) 
IF (Horizontal) 
2K ( 45 degrees) 
lK ( 45 degrees) 
2KA (Vertical) 
lKA (Horizontal) 
lA (Vertical) 
2A (Horizontal) 
lH (Vertical) 
2H (Horizontal) 
2J ( 45 degrees) 
lJ ( 45 degrees) 
2P (Vertical) 
lP (Horizontal) 
2D (Vertical) 
lD (Horizontal) 
2M ( 45 degrees) 
1M ( 45 degrees) 
lB (Vertical) 
2B (Horizontal) 
10 (45 degrees) 
20 (Buried) 
Initial Measurem~n.t 
(inches) 
36.25 
35.87 
35.87 
36.0 
35.5 
35.87 
35.68 
36.06 
36.12 
35.93 
36.12 
36.18 
35.87 
36.0 
35.5 
36.0 
36.0 
35.81 
35.87 
35.93 
(none) 
(none) 
36.18 
35.75 
24.12 
24.43 
24.0 
24.0 
23.93 
24.0 
23.75 
23.56 
23.87 
24.06 
24.12 
24.0 
23.68 
23.31 
2-21-90 
35.75 
36.31 
35.81 
35.81 
35.81 
36.09 
35.68 
35.87 
36.12 
35.75 
36.25 
35.87 
35.25 
36.37 
35.56 
35.78 
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4-18-90 
35.75 
35.87 
35.75 
35.75 
35.18 
36.87 
36.0 
35.37 
24.0 
24.5 
24.18 
23.75 
23.81 
23.87 
23.68 
23.75 
23.81 
24.12 
23.87 
24.25 
23.75 
Figure 1. Backfill around 15-inch culvert 
(Forbes Road). 
Figure 2. Compacting sand backfill around 
18-inch culvert (KY 54). 
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Figure 3. Damaged 18-inch N-12 pipe (KY 54). 
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Figure No. 4: 18-lnch N-12 
Ky 54, Daviess County, Station 137 +88 
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Figure No.5: 18-lnch N-12 Pip 
Ky 54, Daviess County, Station 137 +88 
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Figure No. 6: 18-lnch N-12 
Ky 54, Daviess County, Station 126+00 
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Figure 7. Rip or cut inside an 18-inch 
pipe (KY 54). 
Figure 8. Four-inch separation between the two connecting 
pipe ends at the coupling (KY 54). 
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w 
Figure 9: 18-lnch N-12 pipe, US 62, McCracken Co. 
Station 180+00, Entrance Pipe 
15.125" 
20.5" 
Figure 10. Failure within 18-inch entrance 
pipe (US 62). 
Figure 11. Backfilling of 15-inch culvert pipe (US 68/KY 80). 
Soil appears to be clodded and frozen. 
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APPENDIX A 
US 62 N-12 PIPE INSPECTION 
SEPTEMBER 18, 1989 
15 
SITE 
No.1 
No.2 
No.3 
No.4 
No.5 
No.6 
No.7 
No.8 
No.9 
No. 10 
DESCRIPTION 
18-inch entrance pipe slightly irregular. 
24-inch entrance pipe (Station 174+00). Approximately 2.3 inches of 
deflection at the pipe connection. Some settlement observed in the 
gravel drive above the pipe. Approximately 1.5 feet of cover at the 
south end of the pipe, south side of the gravel drive. The pipe sections 
are not completely connected. 
18-inch entrance pipe (Station 167+50). The pipe has approximately 
3 inches of cover at 6 feet north of the south end. Approximately 2 
inches of compression noticeable at this point. Endloader tracks are 
also present on the surface at this point. 
18-inch entrance pipe (Station 161+50). Slight bow present at the 
joint in the pipe. Overall installation looks good. Asphalt surface has 
been placed within 1 to 2 inches of the top of the pipe. 
18-inch entrance pipe (Station 151+00-Highland Road). The installation 
is in good condition. 
24-inch entrance pipe (Station 138+50). Approximately 2 inches of 
compression on the south end. Approximately 4 to 4.5 feet of fill. Pipe 
does not appear to be bedded on sand or crushed stone. 
24-inch culvert pipe (Station 134+50). Good installation. 
30-inch culvert pipe (Station 124+50). Slight vertical deflection 
approximately 25 inches from the east end. Fairly good shape. 
15-inch entrance pipe (Station 121+00). Truck entrance for Turner 
Dairy. Half full of soil. Not much deflection. 
15-inch entrance pipe (Station 111+00). Half full of soil. Little 
to no deflection. 
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APPENDIX B 
US 62 N-12 PIPE INSPECTION 
MARCH 13, 1990 
17 
SITE DESCRIPTION DEFLECTION READING 
(Verticall CHorizontall 
No.1 18-inch entrance pipe (Station 180+00). 15.12" 20.5" 
No.2 24-inch entrance pipe (Station 174+00). 
Approximately 3-4 inches of deflection 
Not able to measure due to sediment. 
New concrete drive. 
No.3 18-inch entrance pipe to field (Station 16.87" 19.87" 
167+50). Backfill has been washed away. 
No.4 18-inch entrance pipe (Station 161 +50). 17.0" 18.75" 
No.5 18-inch entrance pipe (Station 151+00-Highland 
Road). The installation is in good condition. 
No.6 24-inch entrance pipe (Station 138+50). 22.83" 25.25" 
No.7 24-inch culvert pipe (Station 134+50). 22.25" 24.43" 
No.8 30-inch culvert pipe (Station 124+50). 29.5" 30.16" 
No.9 15-inch entrance pipe (Station 121+00). 
New concrete drive has been recently 
installed. Approximately 2 inches of 
defection in the pipe. 
No. 10 15-inch entrance pipe to field (Station 111+00). 
Fence blocking access. Pipe appears to be in 
good shape. 
No. 11 18-inch entrance pipe to residence with 9.25" 21.75" 
new concrete drive. Indentation in pipe 
approximately 1.5 feet in length. 
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